Eleven subjects were used to determine ifthe exercise regimen of racquetball could be used as a heat stress acclimator. Core temperature, skin temperature, sweat production, and weight loss were recorded during a racquetball match. Skin and core temperatures were determined by using thermistors.
INTRODUCTION
It has been known forsome time that heat stress adversely affects human performance (Nunneley and James, 1977; Ramsey et al., 1975) .
Most authors now agree that physical trainingin a cool environment improves heat tolerance and heat acclimatization (Cohen and Gisolfi, 1982; Pandolf et al., 1977) . The retention of heat acclimatization responses also appears improved in physically trained individuals (Pandolf et al., 1977 ). The maintenance ofa high level of sweating, lowered heart rate, and lowered internal body temperature are mentioned as the physiological changes associated with improved exercise heat tolerance or heat acclimatization during physical activity in a hot environment. These adaptive responses to heat stress can be established by engaging in endurance training programs that increase the heart rate to at least 60% of the maximum heart rate reserve (MHRR) and that cause high levels of sweating (American College of Sports Medicine position statement, 1978).
Studies on the effects of endurance training programs have been in running, cyclingor swimming (Henane et al., 1977; Roberts et al., 1977) .
Other forms ofphysical activity have not been thoroughly investigated. Recent studies (Morgans et al., 1982) have shown that the exercise regimen of racquetball can increase heart rate. It was reported by these authors that during a racquetball match, which lasted for an hour, the players attained an average of75% oftheir MHRR. At no time during the match did the heart rate drop below 60% of the MHRR. Additional data on changes inbody temperature and inrate of sweat production are required to understand the influence of a racquetball game on thermal acclimatization. The purpose of this study is to determine the changes in skin temperature, core temperature, and sweat production during a racquetball match in order to examine the effectiveness of this indoor game as a heat acclimator which produces hyperthermia within a physiological range. (Ludlow Medical Products) were modified so that they could be used to collect sweat. The modification consisted ofremoving the viscous spongy center of the electrode and replacing it with some water absorbent material (Dririte)which was covered by some filter paper that was glued to the central portion of the electrode.
MATERIALS AND METHODS
These electrodes were weighed and a single electrode was attached to (1) the superior portion of the back area; (2) the chest, and (3) the forehead. At the end of the match, the electrodes were re-weighed and the quantity of sweat produced was calculated.
Wet bulb, drybulb, and relative humidityrecordings were made with a sling psychrometer. These recordings were made on the racquetball court before and after every racquetball match. The recordings were almost identical foreach match (22.8°C db, 18.4°C wb, 68%rh) .
The experiments were performed at a local racquetball-health spa (Arkansas Health World-South). Players were matched as closely to someone of their own ability level so that a maximum effort could be attained (Montgomery, 1981 ).
Significant differences between two means (e.g., core temperature differences before and after a match) were calculated by using a Student's t-test. Correlations between various parameters, such as between sweat rate and weight loss, were determined by using Pearson Correlation Coefficients (Snedecar and Cochran, 1967 Figure  1 . Rectal temperatures rose from 37.6°C at the beginning of the match to 39.0°C at the end of the match. This increase was significant (P<C .001). The rise in temperature was sustained throughout the entire match and a steady state was never reached, even at the end of the hour ( Figure   1 ).
There was a significant decrease in skin temperature (P < .025) during one hour of racquetball play. The skin temperature decreased from 32.6°C at the beginning of the match to 31.1°C at the end of the match (Figure 2) . However, there was a small rise in temperature at the 40 minute mark of the match.
Sweat rates, weightlosses, and percent weight losses of the subjects while they played racquetball foran hour are shown in the (Gisolfi, 1973) , cycling (Henane et al., 1977) , ice hockey (MacDougall, 1979) , and squash (Blanksby et al., 1980) . A maximal increase of core temperature was reported in runners who participated in races of three or more miles. Inthese men the rectal temperatures increased to 41.1°C (Gisolfi et al., 1977) . In the present study, the core temperature was not observed to reach a steady state probably due to the fact that the muscular work was not prolonged until the heat levelin blood reached the altered set point in the hypothalamic thermal regulatory system. The significant decrease in skin temperature during a racquetball match was due to a combination ofconduction, convection, and radiation and chiefly due to evaporation of sweat. Similar decreases in skin temperature have been observed in various exercise regimens (Drinkwater et al., 1977) . The cooling effect is a physical, rather than a physiological mechanism. A gram of water absorbs 580 calories of heat in order to change state from a liquid to a vapour. This amount of heat is absorbed from the skin and surroundings.
The subjects were observed to sweat profusely. The sweating was due to the hyperthermia involvedin the exercise regimen. Sweat glands provide the major physiological defense against overheating. The heat loss during exercise and in heat stress is from evaporation of actively secreted sweat. The evaporation ofa liter ofsweat requires approximately 580 kcal ofheat which is obtained from the body surface and from surrounding air or objects. Sweat rates as high as 3.88 kg/hr have been reported forshort, severe bouts ofexercise in hot environments (Bean and Eickna, 1943) . The subjects inthis study showed similar sweat rates.
The observed weight loss is due to the amount of water lost in the form of sweat and in the expired air. The decrease in body weight is proportional to the amount of water lost by these two components in this experiment. Football and basketball players may lose from 3-7 percent of their body weight during the course of a contest (Buskirk and Bass, 1980 Correlation coefficients showed that a positive correlation existed between sweat rates and weight losses and between sweat rates and increases in core temperature. As the core temperature increases, the hypothalamic heat regulatory center is altered towards cooling the inner body tissues. The main mechanism that humans use for losing excess heat is by the evaporation ofsweat. The same type ofrelationship between sweat rate and core temperature has been shown with female distance runners and basketball players (Kobayoski et al., 1980) and with male distance runners, cross country skiers, and competitive swimmers (Baum et al., 1976; Henane et al., 1977) .
Therefore, the results of these experiments have shown that the exercise regimen of racquetball can act as a good heat stress acclimator because it produces hyperthermia, sweating, a significant decrease in skin temperature, and a weight loss. 
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